[Myoglobin and mitochondria: kinetics of oxymyoglobin deoxygenation in mitochondria suspension].
The kinetics of whale MbO2 deoxygenation was studied spectrophotometrically in the presence of breathing rat mitochondria under conditions when mitochondria were separated from the protein solution by a semipermeable film capable to transfer only low-molecular-weight compounds and directly in the solution of MbO2 with mitochondria (incubation medium: 15-35 mM succinate, 150 mM sucrose, 100 mM KCl, 0.5 mM EGTA, 5 mM KH2PO4, 10 mM MOPS, pH 7.4). It was shown that the splitting of O2 from MbO2 at physiological pO2 is possible only if it directly contacts mitohondria. The deoxygenation rate does not depend on the protein concentration (zero order on [MbO2] as opposite to the first order reaction in the absence of mitochondria) and completely coincides with the rate of oxygen consumption by mitochondria under the same conditions, as indicated by the polarographic data. The dependence of the MbO2 deoxygenation rate on the concentration of mitochondria and the protein, and on the total charge of the MbO2 molecule was studied using horse MbO2 (pI 7.1), sperm whale MbO2 (pI 8.3), its zinc complex, Zn-MbO2 (pI > 8.3), and the sperm whale MbO2 derivative carboxymethylated at His residues, CM-MbO2 (pI 5.2). The mechanism of MbO2 deoxygenation in the cell obviously actuates its interplay with the mitochondrial membrane. As a result, the affinity of Mb to oxygen decreases several times, which corresponds to a shift of the Mb dissociation curve to higher pO2 values.